CH 3t 24 LH T 31 5] K] Vol. 32 No. 4, 2007

— — - Z — —
AFE EETFo] WEAE; XFAYA| L] M ZAFE A}
Z| 1= OJ & SRS @)
X g3k TSF A+
Aafem Ao tAR e TR Aehen A tAF NI TN A
S5 FA% - FRE - A

1FE ETEFo] WEAEe: XFRANAEY AEZAEAL vxe JET 1 HAZE GolR 7] ste] WEAEFQ
MC3T3-E1 (E1) ME} Al AFA 25 XS 58 2 XFANAEE 1,000 mg/L F=9 Exdo] x3td
Hj ok (207} 4500 mg/L $=9 X=do] 23H s ()2 o] 24X 7H3) 48A17F vt dtt. 1 &,
ELISA assayE 53l p38 MAPK$} caspase-32] &d-S ¥ 718l Western blotS 531 JNK-13 ERK-12] @3-S H7}s}

o g3 e A28 A9k
1. WRAEY XFANAE Z5F th=7ol v&| APTFAA caspase-39 p38 MAPK & o] 7189t
2. AN caspase-39} p38 MAPK 9+ w2 A Zof Hla] XFANAEAA S A F71sk9T
3 WMEAES} AFRANAE BF gzt Hle] A@welA JNK-1 ddo] F71st4tt
4. WEAE e} XFQAI A E% ERK-1 &&= wWsrt ek
olde A7Z Hol, ¥ 2o o3 WEA L} XFA A2 /‘ﬂgx}ﬁ’\}ﬂ 7k, AFAA A 27 2 -7t
Aol ds NAsHA whgste] AEAEAL 3A FUEE AeE qufah:} Lot o] ME9 AEAEAL 473—8—

MAPK$} INK-1 27} ¥

#o3lm] ERK-1 Z2& #odsiA] gt

Hog FA=ETH

FHof: =g, MEAE AFAWAE, A EAEAL p38 MAPK, JNK-1

LM £ T =F3= Qe AFAS A} FAXE FE
st} she $Ab7h F7bstA HuS AL e
H PP M e dETE Al&o] FHLsH o), 79 =" 3= % HEASS a1 e #Ahe
Al EAA Bt w2 A Wz o] JEHI B} 7 S7HE 9ulsiez pd A go] WAjAY e v X gk
3} osseointegrationd AiA}l e =go] o= o 3 177} i’JB_TS‘}E} gare eaual Aol
Aol QTS vA= o aQld tigk #Hol = AE7E &3 Qe R T diAbg dEo=
ofA|aL k. FES X FH o2 Q) SAH W z) onEgo g 9lsle] thakdl g Eol ity e,
S FX317] [ AlEs AEsy] AsiAE ) HTolle n¥Fo = QA% FrhaS5H -9 St
A A g2 AAo] aFdH olyg a7+ <l BAo] oA YT, AHg o] JoiNE P
o g Fo MR XF224 gy tial o] HEH
DAIRA : AIK|S B2 A7t dojgken, Zgld Bls) T EAjd
MBAl SHET 575 18] AX TS B AxFe] FAFHIL 2Fgo]

Aalchst A|nichat 2sHRE A 2olAcky BaE T 9ol

M&k 02-961-0568
Fax: 02-960-1457

E-mail:  shinjw@khu.ac.kr
nEel : 2007-08-23
AMAttz el 2007-12-02

Aoz W3 nPPRY wAS

¥ 7] 91s) s Aol A5k Botolin 57
& Wk P Bue o]gd APolA neTe)
5 w24 AT

357



AE9] s JJr7l

H~l = X0 oF ik

%_7]'}\12_]‘:]'—1— i_l_o]—oilil— o]% |
2, g Qe WEAze 49
AE ] A EALAIS =

H ——
ofl
o
2
i

"401]*1 vﬂﬂﬂ 94HH
A3z 2 s) ‘5“*515} o?_ Az AT =
AFAN NS} SV EZHE 9] WA E $§}7} Z
THA Aoz dHA Aot & AFlM = vk

2l W A Q] MC3T3-EL Al X8} Akt A5 WH
‘QiPHHOJ% 3l e AFAHAZE o] &3t F
olg AMEo AMEAEAL vA= FTF

P38 mitogen-activated protein kinase (MAPK)<
Tkt Al=ro tigh wkg-oz A3}t FHo] Alxad
AL, DNA ZALe] 24 Mol E71Q1 989 =43 2
e Fod AENES wiske 9¥e @9l
Caspase?] &4 DAN 34, gene &8, 7z 9] &

A, AEY A 53 BEE gA S gIses &
3 S HJJr S FAFOZN AZAEALE =
e 9ge st AoE 4dEA gloen E3
caspase-37} A|ZAPEAL] 71 & dlolgta &
A A,

A 2 Ae 155 I5F 3704

Tl
A E} 2] fH* IE 24X 7 "]ﬂ Hjj oyt
A caspase-32] W3S Hlw sl M EAEALS HU}
3kal, p38 MAPKE ¥ 33 MAPK cascadesS #9135}
1A} g

=
n>
no
=
E

a
0 o
I

2 o R ol A el ek WA

358

sz
X

%

o) MC3T3-EL AZS A Aotz U3t )
Fal Qe AFAYAEES AHgeteck
AFAY ALE 97 S8 mgBHoz @
FA9 AF2A e Gl A of
Ao ZAL  penicillin @ (100 U/ml)-
streptomycin (100 pg/ml) (Gibco, USA)o] E3+E
7 Dulbecco’s modified eagle media (DMEM,; Gibco,
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(FBS' Gibco, USA)#} #4474 239 DMEM<S ¥
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buffer (Biosource, USA)E 250 b & 7138l 4T
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chromogens welld 100 ) Y1 Ao x 308 W
28Tt PR O & stop solutionS 100 0% ¥al
Microplate Reader (Model 550, Bio-Rad, USA)Z 450
nm¢] 3Zo A optical densityE =335+t
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1. caspase-32} p38 MAPKZ| Elisa assay

WEAE (MC3T3-E1)9 caspase-39 %2 A7+
Ao} IxF F= F7to 3l S 24413
Hjoke] 9 gzt vls] APl caspase-3 &
dol of7t FUhstg o (& tivl 135%), 48A1%F
v ket A 9ol = caspase-3 &3 o] ZA FUlste] 24
A1tz sl oF 393% (48417F tiET thH]
196%) A+ (Fig. 1).

WA E] 79 24A1ZE B FElAS Wt Rl
Hla A& A p38 MAPK7} ¢kzt Z71atatt (o)
Z7t thH] 123%). 48X st ls o Tl A
% p38 MAPK S717F #&Eom (24417 &+
] 377%), AT Ae-oe 24417 diE2T |
715% (48A17F Tz thv] 190%) 2 =A F718te
AL #FEE F AAT (Fig. 2).
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Fig. 1. Measurement of caspase-3 in MC3T3-E1
cells. The cells were incubated 24 and 48
hours with 1000 mg/L (control) or 4500 mg/L
(high glucose) of extracellular glucose.
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Fig. 2. Measurement of p38 MAPK in MC3T3-E1
cells. The cells were incubated 24 and 48
hours with 1000 mg/L (control) or 4500
mg/L (high glucose) of extracellular
glucose.
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Fig. 3. Measurement of caspase-3 in periodontal
ligament cells. The cells were incubated 24
and 48 hours with 1000 mg/L (control) or
4500 mg/L (high glucose) of extracellular
glucose.
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g. 4. Measurement of p38 MAPK in periodontal
ligament cells. The cells were incubated 24
and 48 hours with 1000 mg/L (control) or
4500 mg/L (high glucose) of extracellular
glucose.

2. Western blot

fEE 23 el sl okt 21890
A3

RK-1& A7H A3 229 FEw3}o o8 =2
7ﬂ zkol 7k gttt (Fig. 5).
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Fig. 5. Western blot analysis of JNK-1 and ERK-1
expression of MC3T3-E1 cells after 24~ and
48-hour incubation with glucose at high
concentration. C: control media, H-G: high
glucose media (4500 mg/L).
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o Bla] AFAhAE7} 1sE TET| oS vzt
SHA| WhE-ate] MEAEA T F7behe A oZ BRIt

In vitro 9+Z E3l ICE/CED-3 family®] T &
HarEe] 228 B, 2 T &= o
2 §AET XA A vors g i) 28-S g
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4 wste dodinke Ao WHAA P, Az
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Fig. 6. Western blot analysis of JNK-1 and ERK-1
expression of periodontal ligament cells after
24~ and 48-hour incubation with glucose at
high concentration. C: control media, H-G:
high glucose media (4500 mg/L).
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w&te], HUVEC A2 AEAEAR caspase-3 &
dol 71 A ALTE BT o] ZAde
caspase-3 T H3lE A B AYME 1%
= X=dof 93] caspase-3 @& o] A S8 o]
Aol gt om, ofo] 7123t caspase family
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GAbe] WX & GaFol] #aA dolEeE = ZH|9)
< deolgt Al
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ISOE
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Z+ M| E 2] caspase-3 2& o] A
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HFo
v.2 E

IFEE EEFo] WEAEG XFAUNAEY AlE
A= 43y 1 A2E golry] 98k
W 2 A 259 MC3T3-E1 (E1) MAES}F AFs x50
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- ABSTRACT -

Effect of Glucose at High Concentrations on the Apoptosis of the Cultured Periodontal
Ligament Cells and Osteoblasts

Sung-Ho Park', Seong-Suk Jue', Jung-Pyo Hong®, Je-Won Shin'

Department of Oral Anatomy, School of Dentistry, Kyung Hee University'
Department of Oral Medicine, School of Dentistry, Kyung Hee Um'uersity2

This experiment was designed to clarify the effect of extracellular glucose on the osteoblasts and periodontal ligament

cells. The cells were incubated for 24 and 48 hours with a-MEM including 1,000 mg/L (control group) and 4,500 mg/L
(experimental group) of glucose. Then, the expressions of caspase-3, p38 MAPK, JNK-1, and ERK-1 were examined
using Elisa assay and Western blot. The results were as follows:

1. The expression of caspase-3 and p38 MAPK was increased by the high extracellular glucose in both cells.
2. The expression of caspase-3 and p38 MAPK was increased greatly in the periodontal ligament cells than the E1 cells

by the high extracellular glucose.

3. The expression of JNK-1 was increased by the high extracellular glucose in both cells.
4. The expression of ERK-1 was not changed by the high extracellular glucose in both cells.
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These results suggest that extracellular glucose at high concentrations may inhibit the periodontal regeneration process

N% - BNE-
increasing cellular apoptosis. And p38 MAPK and JNK-1 pathway may be the most responsible intracellular pathway
Key words : Glucose, Osteoblast, Periodontal ligament cell, Apoptosis, p38 MAPK, JNK-1

rather than ERK-1.
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